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drawn to the middle point of the image upon the retina from the rim of the pupil. Therefore 2 W0' is the angle of projection in the eye (cf. page 73). If the size of the pupil remains constant, W£ is also constant. Hence the brightness H depends only upon the intensity of radiation i of the source and is altogether independent of the distance of the source from the eye.
This result actually corresponds within certain limits with physiological experience. To be sure when the source of light is very close to the eye, so that the image upon the retina is very much larger, a blinding sensation which may be interpreted as an increase in brightness is experienced. As the pupil is diminished in size WQ' becomes smaller and hence H0 decreases.
If now an optical instrument is introduced before the eye, the two together may be looked upon as a single system for which the former deductions hold. Let the eye be made to coincide with the exit-pupil, a position which (cf. page 77) gives the largest possible field of view. Then two cases are to be distinguished:
/. The exit-pupil is equal to or greater than the pupil of the eye. Then the angle of projection 2 W of the image in the eye is determined by the pupil of the eye, i.e. W = W0'. The brightness is given by equation (81), in which i is the intensity of radiation of the source (all losses in the instrument and in the eye are neglected and the source is assumed to be in a medium of index n = i). If this index differs from unity, H must be divided by nz. This case is, however, never realized in actual instruments. The source always lies in air or (as the sun) in space. This is also the case with the immersion systems used in microscopes, for the source is not the object immersed in the fluid, as this is merely illuminated from without. The real source is the bright sky, the sun, a lamp, etc. In what follows it will always be assumed that the source lies in a medium of index n = i. Hence the result: Provided no losses take place by reflection and absorption indium (immersion fluid) of greater index n'. The quantity of light which therefore enters thesical concepts will here be avoided in order not to forsake entirely the domain of geometrical optics.
